Construction of a new recombinant protein expression system in the basidiomycetous yeast Cryptococcus sp. strain S-2 and enhancement of the production of a cutinase-like enzyme.
Yeast host-vector systems have been very successful in expressing recombinant proteins. However, because there are some proteins that cannot be expressed with existing systems, there is a need for new yeast expression systems. Here we describe a new host-vector system based on the basidiomycetous yeast Cryptococcus sp. strain S-2 (S-2). Two advantages of S-2 are that it naturally produces some very useful enzymes, so it would be a good system for expressing multiple copies of some of its genes, and that, it is a nonhazardous species. The orotate phosphoribosyltransferase (OPRTase, EC 2.4.2.10) gene (URA5) was selected as a selectable marker for transformation in the new host-vector system. URA5 was isolated and introduced into a uracil auxotroph of S-2 by electroporation. To demonstrate the S-2 system, we selected one of its unique enzymes, a plastic-degrading cutinase-like enzyme (CLE). We were able to insert multiple copies of the CLE gene (CLE1) into the chromosomes in a high fraction of the targeted cells. Under optimal conditions, one transformant exhibited 3.5 times higher CLE activity than the wild type. Expression vectors, including an inducible promoter (the promoter for the xylanase or α-amylase gene), were constructed for recombinant protein production, and green fluorescent protein was expressed under the control of these promoters. The xylanase promoter was more tightly controlled. Furthermore, putting CLE1 under the control of the xylanase promoter, which is induced by xylose, increased CLE activity of the culture medium to approximately 15 times greater than that of the wild type.